Molecular identification and physiological roles of parotid acinar cell maxi-K channels.
The physiological success of fluid-secreting tissues relies on a regulated interplay between Ca(2+)-activated Cl(-) and K(+) channels. Parotid acinar cells express two types of Ca(2+)-activated K(+) channels: intermediate conductance IK1 channels and maxi-K channels. The IK1 channel is encoded by the K(Ca)3.1 gene, and the K(Ca)1.1 gene is a likely candidate for the maxi-K channel. To confirm the genetic identity of the maxi-K channel and to probe its specific roles, we studied parotid glands in mice with the K(Ca)1.1 gene ablated. Parotid acinar cells from these animals lacked maxi-K channels, confirming their genetic identity. The stimulated parotid gland fluid secretion rate was normal, but the sodium and potassium content of the secreted fluid was altered. In addition, we found that the regulatory volume decrease in acinar cells was substantially impaired in K(Ca)1.1-null animals. We examined fluid secretion from animals with both K(+) channel genes deleted. The secretion rate was severely reduced, and the ion content of the secreted fluid was significantly changed. We measured the membrane potentials of acinar cells from wild-type mice and from animals with either or both K(+) channel genes ablated. They revealed that the observed functional effects on fluid secretion reflected alterations in cell membrane voltage. Our findings show that the maxi-K channels are critical for the regulatory volume decrease in these cells and that they play an important role in the sodium uptake and potassium secretion process in the ducts of these fluid-secreting salivary glands.